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Modular actuator, and brake calliper comprising such actuator 

The invention is related to an actuator, comprising a housing, a 
motor, an actuating member and a screw mechanism providing a linear 
5 movement of the actuating member with respect to the housing in 

response to a rotational movement of the motor, which screw mechanism 
comprises a screw and a nut one of which is rotatably supported with 
respect to the housing by means of an angular bearing, and a reduction 
gear means. 

10 Such actuator is known from WO-A-9603301 . Said known actuator, 

which is a part of an electrically actuatable brake calliper for a 
disc brake, comprises a roller screw mechanism and a satellite gear 
wheel mechanism. The screw mechanism is accommodated partly within an 
electric motor. The end of said screw mechanism which protrudes from 

15 the electric motor towards the brake pads, carries an integrated 
thrust bearing as well as an integrated satellite gear wheel 
mechanism. 

The satellite gear wheel system is positioned around the screw 
mechanism. This position leads to rather big radial dimensions of the 

20 satellite gear wheel system, whereby the stiffness of said system is 
reduced and the operational deflections are increased. Thus, the 
required transmission stiffness cannot be maintained. Moreover, as a 
result of this layout, this known actuator is rather complicated and 
therefore rather cumbersome with respect to manufacturing. 

25 A further drawback of the complicated integrated structure of the 

prior art actuator is related to the area of manufacturing. Usually, 
manufacturing of rolling mechanisms such as the rolling bearing and 
the screw mechanism require a different background than manufacturing 
gear systems. As these components are integrated to a considerable 

30 degree in the prior art actuator, problems may arise as to the proper 
selection of combined required different manufacturing technologies 
and the proper control of these manufacturing processes. 

The object of the invention is therefore to provide an actuator 
which does not have these disadvantages. This object is achieved in 

35 that the actuating member and the reduction gear means are situated at 
opposite ends of the screw mechanism. 

In the actuator according to the invention, the reduction gear 
means is at a different position than the screw mechanism, which has 
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several advantages. For instance, such position is less subject to 
space constraints. Furthermore, the reduction gear means is at a 
distance from the actuating member, which allows more space and 
freedom of design for those components. 

5 According to a further important advantage of the invention, the 

actuator can now be carried out in such a way that the reduction. gear 
means is contained in a reduction gear module and the screw mechanism 
is contained in a screw mechanism module. According to a preferred 
embodiment said reduction gear module and screw mechanism module are - 

10 interconnected through a drive module. 

The drive module may be at the end of the reduction gear module 
facing away from the screw mechanism module. 

The modular layout of the several components which make up the 
drive line of the actuator, enables the application of dedicated 

15 required manufacturing technologies and processes for each individual 
component of the entire system. Also, the modular design opens ways 
for parallel production of components, leading to a more streamlined 
and cost effective production process. 

Nevertheless, after manufacturing the said components in this 

20 way. they may be united in pre-assembled sub-units. For instance, the 
reduction gear module and the screw mechanism module are integrated, 
or the screw mechanism module and the drive module are integrated. 

The layout of the several modules may be designed such that at 
least two modules are axially aligned, or that at least two modules 

25 are axially shifted or excentric with respect to each other. 

In order to better accommodate the loadings on the actuating 
member, the screw mechanism module may comprise an angular contact 
bearing. 

Said bearing may be supported within the housing in different 
30 ways. According to a first possibility, the outer ring of the angular 
contact bearing rests against the radial surface of the inwardly 
protruding flange facing away from the brake pads, said outer ring and 
flange being held against each other by means of bolts under tension. 
According to a second possibility, the outer ring of the angular 
35 contact bearing rests against a radial surface of the inwardly 
protruding flange which faces towards the brake pads. In this 
embodiment, the outer ring is pressed firmly onto said flange under 
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the influence of the actuating forces, which means that such 
construction can do without highly loaded bolts. 

The reduction gear module may comprise at least part of a 
planetary gear system having a stationary outer ring gear with 

5 inwardly pointing gear teeth. In particular, the reduction gear module 
may comprise satellite gear wheels which mesh with the ring gear and 
which are accommodated on a carrier connected to a rotary shaft 
engaging the screw mechanism, and the sunwheel of the planetary gear 
system may be accommodated on a drive shaft of the drive module. 

10 Furthermore, a sensor may be provided for detecting rotational 

and/or translational movements of the screw mechanism. Also, control 
means may be provided, said control means having an input for a 
control signal, e.g. from a brake pedal, and being connected to the 
sensor for controlling the electric motor on the basis of the control 

15 signal and the signal from the sensor. The sensor is in particular 
suitable for obtaining force feedback, wear compensation and/or 
maintenance indication. 

The actuator according to the invention can be applied for 
different purposes. In particular, the actuator is suitable for use in 

20 a brake calliper for an electrically actuatable disc brake, said 

calliper comprising an actuator as described before, and a claw piece 
carrying two opposite brake pads, said actuator comprising a screw and 
a nut one of which is rotatably supported with respect to the housing 
by means of an angular bearing, and a reduction gear means. 

25 The invention will now be described further with reference to 

several embodiments of brake callipers, containing an actuator 
according to the invention. 

Figure 1 shows a first embodiment of a brake calliper. 

Figure 2 shows a brake calliper according to figure 1 in exploded 

30 view. 

Figure 3 shows a second embodiment of a brake calliper. 

Figure 4 shows a brake calliper according to figure 3 in exploded 

view. 

The brake calliper as shown in figures 1 and 2 comprises a claw 
35 piece 1. a screw mechanism module 2. a drive module 3. a reduction 
gear module 63, and an electric motor 5. The claw piece 1 comprises an 
outer flange 6. onto which a brake pad 7 has been mounted, and an 



WO 99/37010 



PCT/NL98/00033 



4 

inner flange 8. Furthermore, there is another brake pad 9, as well as ' 
a brake disc 10 situated between the brake pads 7 and 9. 

The modules 2. 3 and 63 or sub-assemblies thereof, can be pre- 
assembled into a sealed and lubricated actuating unit, which can be 
5 fitted in the brake calliper by means of bolts. 

The drive module 3 is at the end of the reduction gear module 63 
facing away from the screw mechanism module 2. The actuating member is 
in the shape of a piston 60 which is accomodated within the 
cylindrical space 64 of the screw mechanism module 2. This screw 
10 mechanism module 2 comprises a screw 61 and a nut 62 engaging each 
other by means of rollers 35. 

The reduction gear module 63 moreover has two reduction steps. 
The first step comprises sun gear wheel 31. satellite gear wheel 32 
and ring gear wheel 33 mounted within bushing 80. 
15 The satellite gear wheels 32 are mounted on a carrier 24 which 

also carries a second sun gear wheel 65. This second sun gear wheel 65 
engages satellite gear wheels 66. mounted on carrier 68. Moreover, the 
satellite gear wheels engage ring gear wheel 67 mounted within the 
bushing 80. 

20 The carrier 68 is connected to screw 61 of the screw mechanism 

module 2. 

The calliper according to figures 1 and 2 is assembled by sliding 
the actuator 6 from the left hand side into the cylindrical space 64. 
after mounting the reduction gear module 63 from the same side. 
25 Subsequently, the drive module 5 is mounted from the opposite 

side, to the claw piece 1, with interposition of sealing ring 81. 

The drive module 5 is fixed by means of screw 72. which engages 
screw threaded holes 73 in claw piece 1. 

The embodiment of a calliper according to figures 3 and 4 largely 
30 corresponds to the calliper according to figures 1 and 2. Again, the 
drive module 3 comprising motor 5. is at the end of the reduction gear 
module 63 facing away from the screw mechanism module 2. 

The reduction gear module 63 comprises a partition element 81. 
provided with a ring gear wheel 33. The partition element 81 has an 
35 outer screw thread 76. which engages the inner screw thread 77 of claw 
piece 1. 

By screwing the partition element 81 onto the claw piece 1. the 
angular contact ball bearing 14 is preloaded and held in place. 
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The reduction gear mechanism module 63 comprises only one 
reduction step, the sun gear wheel 31 being supported on the drive 
shaft 28 of the drive module 3. 

By means of bolts 72 and screwthreaded holes 73. the drive module 
5 3 and the claw piece 1 are held together. 
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Claims 

1. Actuator, comprising a housing, a motor, an actuating member 
(60) and a screw mechanism (2) providing a linear movement of the 

5 actuating member with respect to the housing in response to a 

rotational movement of the motor (5). which screw mechanism comprises 
a screw (61) and a nut (62) one of which is rotatably supported with 
respect to the housing by means of an angular contact bearing (14). 
and a reduction gear means (63). characterized in that the actuating 
10 member (11. 12. 60) and the reduction gear means (63) are situated at 
opposite ends of the screw mechanism (2). 

2. Actuator according to claim 1. wherein the reduction gear 
means is contained in a reduction gear module (63) and the screw 

15 mechanism is contained in a screw mechanism module (2). 

3. Actuator according to claim 2. wherein the drive module (3) is 
at the end of the reduction gear module (63) facing away from the 
screw mechanism module (2). 

20 

4. Actuator according to any of claims 1-3. wherein the actuating 
member is a piston (60). which is slidably held within a cylinder 
space (64) of the housing. 

25 5. Actuator according to claim 4. wherein the piston (60) is held 

non-rotatably by means of a groove (71) and pin (70) assembly. 

6. Actuator according to claim 4 or 5. wherein the screw 
mechanism module (2) is at least partly contained in the piston (60). 

30 

7. Actuator according to any of claims 2-6 wherein the reduction 
gear module (63) and the screw mechanism module (2) are integrated. 

8. Actuator according to any of claims 2-7. wherein the screw 
35 mechanism module (2) and the drive module (3) are integrated. 

9. Actuator according to any of claims 2-8. wherein at least two 
modules (2. 3. 63) are axially aligned. 
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10. Actuator according to any of claims 2-9. wherein at least two' 
modules (2. 3. 63) are laterally shifted or excentric with respect to 
each other. 

5 11. Actuator according to claim 10. wherein the drive module (3) 

engages two laterally shifted screw mechanism modules (2). 

12. Actuator according to any of claims 2-11, wherein the screw 
mechanism module (2) comprises the angular contact bearing (14). the 

10 outer ring (15) of which bearing resting against an inwardly 
protruding flange (8) of the housing (1). 

13. Actuator according to claim 12. wherein the outer ring (15) 
of the angular contact bearing (14) rests against the radial surface 

15 (36) of the inwardly protruding flange (8) facing away from the brake 
pads (7. 9), said outer ring (15) and flange (8) being held against 
each other by means of bolts under tension. 

14. Actuator according to claim 13. wherein the outer ring (15) 
20 of the angular contact bearing (14) rests against a radial surface 

(41) of the inwardly protruding flange (8) which faces towards the 
brake pads (7. 9). 

15. Actuator according to any of claims 2-14, wherein the nut 
25 (62) of the screw mechanism is rotatably supported by means of the 

angular contact bearing (14). and the screw (61) is held against 
rotating. 

16. Actuator according to any of the preceding claims, wherein 
30 the reduction gear module (4) comprises a non rotatable rod or shaft 

which protrudes in a bore provided in the screw (61) of the screw 
mechanism module (2). said screw (17) and rod being connected mutually 
slidable and non -rotatable. 

35 17. Actuator according to claim 16. wherein said rod has through- 

going, central channel for relubricating the screw mechanism. 
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18. Actuator according any of claims 2-17, wherein the reduction 
gear module (63) comprises at least part of a planetary gear system 
having a stationary outer ring gear (33) with inwardly pointing gear 
teeth. 

5 

19. Actuator according to claim 18. wherein the reduction gear 
module (63) comprises satellite gear wheels (32) which mesh with the 
ring gear (33) and which are accommodated on a carrier connected to 
the shaft (24) engaging the screw mechanism (2). 

10 

20. Actuator according to claim 19. wherein the sun wheel (31) of 
the planetary gear system is accommodated on a drive shaft (28) of the 
drive module (3). 

15 21. Actuator according to any of the preceding claims, wherein 

the angular contact bearing (14) is a four-point angular contact ball 
bearing or a taper roller bearing. 

22. Actuator according to any of the preceding claims, wherein a 
20 sensor (43) is provided for detecting rotational and/or translational 

movements of the screw mechanism (2). 

23. Actuator according to claim 22. wherein control means are 
provided, said control means having an input for a control signal. 

25 e.g. from a brake pedal, and being connected to the sensor for 

controlling the electric motor on the basis of the control signal and 
the signal from the sensor. 

24. Actuator according to any of the preceding claims, wherein 
30 the screw mechanism (2) is a roller screw mechanism, a ball screw or a 

differential screw. 

25. Actuator according to claim 24. wherein the rollers (35) or 
balls of the screw mechanism (2) are coated so as to maintain the 

35 proper function of the screw under dry-running conditions such as a 
diamond-like carbon coating. 
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26. Actuator according to any of the preceding claims, wherein 
the motor is an electric motor (5). 

27. Actuator according to any of claims 1-25. wherein the motor 
5 is a hydraulic motor. 

28. Actuator according to any of claims 1-25. wherein the motor 
is a pneumatic motor. 

10 29. Reduction gear module for use in the actuator according to 

any of claims 2-28. 

30. Screw mechanism module for use in the actuator according to 
any of claims 2-28. 

15 

31. Drive module for use in the actuator according to any of 
claims 2-28. 

32. Brake calliper for an electrically actuatable disc brake. 

20 said calliper comprising an actuator according to any of the preceding 
claims 1-27, and a claw piece carrying two opposite brake pads, said 
actuator comprising a screw and a nut one of which is rotatably 
supported with respect to the housing by means of an angular contact 
bearing, and a reduction gear means. 

25 
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